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institution. The in-hospital and short-term
(up to 4 years) results have been excellent;
all patients are alive and well, there has
been no reoperation, and only 1 patient has
residual aortic regurgitation that has been
graded as mild at repeated echocardio-
graphic examinations.
In conclusion, we share the conviction
of Gerosa and colleagues that selective re-
placement of the dilated noncoronary sinus
in association with replacement of the as-
cending aorta may be an excellent surgical
option in patients with a well-functioning
bicuspid aortic valve. We believe that the
re-creation of sinuses and the remodeling
of the sinotubular junction, by reducing the
leaflet stress, may help to improve the
long-term results of this approach.
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Reply to the Editor:
We read with interest the letter by Ce-
rillo, Farneti, and Glauber, who propose
a technique resembling our approach1 for
reconstruction of the ascending aorta in
patients with normofunctioning bicuspid
aortic valve (BAV).
The choice by Cerillo and colleagues
to reconstruct the aortic root and the non-
coronary sinus with a hand-crafted Val-
salva sinus graft composed of two sepa-
rate segments of a Dacron prosthesis,
perpendicularly oriented so as to mimic
the conformation of the Gelweave Val-
salva graft (Sulzer Vascutek, Renfrew-
shire, Scotland), is a smart idea, never-
theless recalling the custom-made
Valsalva graft previously proposed by
Robicsek and Thubrikar.2
The aim is to replace the native dilated
noncoronary sinus with a self-expanding
neosinus, favoring a more physiologic leaf-
let closure with reduced stress, ultimately
resulting in long-lasting preservation of na-
tive valve function.
The technique suggested by Cerillo and
colleagues requires an additional suture be-
tween the two Dacron segments (graft-to-
graft suture), which, in their experience,
was not associated with hemorrhagic com-
plications. However, the complexity of sur-
gery is undoubtedly increased and the po-
tential advantage of recreating an
expandable neosinus in the presence of a
BAV, which intrinsically has an impaired
hydrodynamic performance, has not been
demonstrated yet. It is reasonable to hy-
pothesize that the physiologic characteris-
tics of the aortic root differ in the presence
of a bicuspid compared with those in the
presence of a tricuspid valve. In his theory
for aortic valve closure, Bellhouse3 evi-
denced the paramount importance of the
role of the sinuses, but also underlined that,
in presence of a stenotic valve, the turbu-
lent jet generated by the blood flow decel-
eration in end-systole is not captured by the
sinuses, and no blood vortices can be evi-
denced in the sinuses either. More recently,
Robicsek and colleagues4 investigated spe-
cifically the blood flow pattern through the
BAV by a computer-assisted digitalized
model, evidencing asymmetric and stenotic
abnormalities even in normally functioning
valves. These abnormalities are likely to
create recirculation vortices, which cannot
be confined into the sinuses, like in the
trileaflet valve, but extend into the ascend-
ing aorta.
Nevertheless, the data reported by Ce-
rillo, Farneti, and Glauber strengthen the
favorable results of our experience, rein-
forcing our conviction about the opportu-
nity to selectively replace the ascending
aorta and noncoronary sinus in patients
with BAV.
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Rescue versus regeneration
To the Editor:
We read with interest the article by Suzuki
and colleagues,1 in which they examined
the effects of mechanical unloading on
self-regeneration of the injured heart. The
model they used is a very good example of
how classic surgical techniques can help
answer current basic research questions.
There is no doubt as to the validity of the
main finding, namely, that taking the he-
modynamic load off an acutely ischemic
and failing heart is beneficial. We2 have
followed this strategy in the clinical setting
for some time now. The one problem that
we see in the authors’ conclusion is per-
haps merely semantic, but still deserves
consideration. Throughout the article, re-
generation processes are discussed that are
believed to involve intrinsic stem cells,
stem cell migration from the periphery or
mitotic cardiomyocyte replication. How-
ever, we believe that it is very important to
distinguish between the biology of myocar-
dial rescue and that of “true” regeneration.
This may be difficult based on the data
from Suzuki and colleagues’ article, be-
cause they unloaded the hearts as early as 1
hour after the onset of infarction. Among
many other things, removing the work load
markedly reduces oxygen consumption of
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the myocardium (reflected, for instance, by
a downregulation of respiratory chain en-
zymes),3 with obvious beneficial effects on
cell survival. These effects are probably
most pronounced in the mechanically and
biologically overburdened infarct border
zone. Therefore, it does not seem surpris-
ing that the authors found less apoptosis
and more markers of vital cells—including
c-kit– and Sca-1–expressing cells—right
there. To study true regeneration processes,
however, unloading of the hearts later after
myocardial infarction might produce more
meaningful data. Here, the effects of myo-
cardial rescue by unloading have abated,
enabling the researcher to concentrate on
true regeneration processes instead of sal-
vage of pre-existing cells. We expect that
the differences in regenerative capacity be-
tween unloaded and loaded hearts would
then be much smaller, similar to the clinical
observation that weaning from left ventricu-
lar assist device support during acute infarc-
tion or in nonischemic cardiomyopathy is
sometimes possible,4 but very rarely in pa-
tients with chronic ischemic heart failure.
Taken together, the data presented by
Suzuki and colleagues add nicely to the
evidence supporting the concept of rapid
hemodynamic load reduction in acute in-
farction. Whether unloading alone is able
to also initiate true myocardial regenera-
tion, especially in the clinical setting, re-
mains to be seen.
Christof Stamm, MD
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Reply to the Editor:
We greatly appreciate the letter from
Stamm and colleagues with its well-di-
rected comments on our article. As they
suggest, we need to clarify many problems
about hemodynamic unloading for myocar-
dial repair, including “regeneration versus
rescue,” “acute versus chronic,” and “clin-
ical patient versus experimental model.”
First, rescue and regeneration are very
different biologic processes. The former
involves time-limited work to rescue the
surviving myocardium soon after damage,
whereas the latter is a slow and long-term
process of regenerating new myocardium
for repairing the injured heart. We recog-
nize that the regenerative potency of the
injured heart is poor because of the very
limited proliferating potency of cardiomy-
ocytes.1 Inasmuch as we removed hemody-
namic loading soon after infarction in this
study, it is possible that hemodynamic un-
loading rescued much of the surviving
myocardium within the injured heart and
contributed to the dramatic improvement in
the infarcted area and the left ventricular
wall thickness, as shown in Figure 1 of our
article.2 However, the increased number of
Ki-67–positive cells indicated an acceler-
ated biologic process of regeneration in the
unloading infarcted heart. Furthermore, al-
though we did not follow their fate, the
increased number of stem cells in the un-
loading infarcted heart also played a role in
myocardial repair. On the basis of this ev-
idence, we concluded that the reduced he-
modynamic loading assists self-regenera-
tion of the injured heart.
Second, compared with the acute phase,
the chronically injured heart was character-
ized by compensatory hypertrophy of the
surviving myocardium, the senescence of
cardiac stem cells,3 and many other neuro-
hormonal changes. Thus, it is worth inves-
tigating whether hemodynamic unloading
would assist the regeneration of a chroni-
cally injured heart and the capacity and
speed of this regeneration.
The final problem relates to the self-
regenerative capacity of the injured heart in
both patients and experimental animals. In
contrast to healthy young animals, many of
the patients with heart failure were older
and had coexisting systemic diseases, such
as diabetes, hyperlipidemia, and hyperten-
sion, which contributed to the senescence
of stem cells. Naturally, the proliferating
potency of cardiomyocytes and the number
of cardiac stem cells in older patients with
heart failure would be much weaker than
those in healthy young animals.4
In all, the functional recovery of the
failing heart achieved by left ventricular
assist device support involves complex
mechanisms, which will be affected by
many factors.5 Although our experimental
data suggest that hemodynamic unloading
assists self-regeneration of the injured
heart, further study is warranted to estimate
the functional contribution of myocardial
regeneration in patients subjected to left
ventricular assist device support.
Tao-Sheng Li, MD
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